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ADVERTISEMENT. 





НЕ volume herewith issued is the first instalment of a series of charts illustrative of the Meteorology of the North Indian Ocean. The data from which they have been 
drawn up are those collected by London Meteorological Office from ships, furnished with duly verified instruments, and relating to the years 1855 to 1878. They are similar 
in kind to those utilized in the Marine publications of the London Office, and have been extracted from the original log-books, corrected and tabulated in data books, according 


to geographical position, in that Office, under the superintendence of the Officers of the Department, at the cost of the Indian Government. 


The further reduction and discussion and the preparation of the charts has been carried out by the Meteorological Department of the Government of India, under the 
immediate superintendence of Мг. W. L. Dallas. The present series of charts gives for each month the distribution of pressure, the winds-and the Marine currents of the Bay of 
Bengal and the adjacent portion of the North Indian Ocean, between the limits of E. long. 80° and 100°, the Asiatic coast and the equator. These will be followed by a similar series 
illustrative of the Arabian Sea and the remainder of the North Indian Ocean, the preparation of wbich is now well advanced towards completion. And the temperature of the atmos- 


phere and sea water, in both areas, will be shewn in a subsequent publication. 


HENRY F. BLANFORD, 


| Meteorological Reforter, Government of India. 
SIMLA, . 


The 25th October 1886. | 3 
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* variations to north and east) blow steadily and almost uninterruptedly. 
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^HE discussion and reduction of the marine observations, recorded over the Bay of Bengal between the years 
1855.and 1878, which were received from the London Meteorological Office in November 1880, were taken 

in handin the spring of 1883, and the Whole of the barometric, wind and ocean-current data for the 12 months 
have now been prepared for publication. З A 

Barometric Data—In general, the methods, adopted by the London Meteorological Office in discussing 
corresponding data for the seas adjacent to the Cape of Good Hope, have been followed in the preparation of the 
present charts, It has been considered better, however, to show the distribution of pressure by means of “ isobars" 
than by the curves of “relative frequency" given on the Cape charts; and having regard to the inequality of the 
number of observations in different parts of the Bay, it was décided not to trust to the variation of the hours 
of observation neutralizing:the daily range, but to correct each observation to the mean of the day. Tables of 
correction for the different hours were constructed, and these corrections, in Ке form of curves of diurnal range, 
are shown on the side of the chart. 

Wind-Roses.—With a view to greater simplicity, it was also decided to adopt a form of wind-rose, in 
which the length of the radiants should represent the percentage of wind frequency, and the numerals attached its aver- 
age force, in place of the more elaborate wind-roses of the Cape work. In the wind-roses on the following charts 
the length of any given radiant from the large fiducial circle indicates the relative frequency of the wind /ғот the 
quarter Zowards which it points, in terms of a percentage of the whole number of recorded observations; and the 
diameter of theesmall shaded central circle is proportional to the percentage of calms and light variable winds- 
The scale, which is common to both the wind radiants and to the diameters of the circles of calms, is given in the 
right-hand upper corner of the chart. .Where the percentage under any point does not equal 2:5 per cent. of the 
recorded winds, that point has been omitted, but the amount of the percentage appears іп a table at the close of 
the.remarks on the month. Except for cases in which the observations are too few to afford a trustworthy mean 
vale, the average force of the wind from a given direction is shown by an Arabic numeral, (the number on Beau- 
fort's scale,) at the outer end of the radiant; the Roman figures indicate the percentage of gales, as compared with 
the total number of winds from all points of the compass. Тһе figures within the fiducial circle represent the number 
of observations on which the wind-rose is founded. The space to which each wind-rose refers is enclosed by 
thick rectangular lines. Іп order to determine the boundaries of these spaces, the ercentages of each one degree 
square were first plotted at the centre of its square, and subsequently a number of these small squares, the winds 

' of which presented similar characteristics, were grouped together, afd the boundaries drawn accordingly. ' The ге- 
sult of the combination of these small wind-roses is that given'in the chart. s 

Marine Currents.—The small black arrows show the actual observations of those currents which amounted 
to 15 miles a day or upwards. Lower rates of movement are omitted. The arrows fly with the currents; the 
length of each arrow showing the rate of the movement, according to the scale given in the right-hand upper corner 
of the chart. 

М.В —In the following remarks, the word “north” in describing latitude and the word “east” in describing 
longitude have been omitted as unnecessary. Zafifude always means “ north latitude," and /ongitude, “ longitude 


east of Greenwich." 


JANUARY, К 


Barometric Pressure.—The distribution of atmospheric pressure, shown in the January chart, is founded 
оп 5,556 observations of the barometer. These observations are, however, very unevenly distributed; seventy- 
seven per gent, having been recorded on the western, and only twenty-three per cent. on the,castern side of the 
meridian of 90°E. Large districts in the eastern half of the Bay are very inadequately represented and in some 
cases void of data, whereas in some parts of the western side the observations are very thickly crowded ; especially 
is this the case over the head of the Bay, where the shipping tracks converge towards the mouth of the Hugli, 
and where in spaces of 1° square, there are oer one hundred recorded observations. The mean pressure of 
January is the highest of the year, but, except athe head of the Bay, its excess over that of the next preceding 
and succeeding months is inconsiderable. The barometer is highest in the north of the Bay, where it marks 
slightly over 30°0 inches, and the pressure decreases slowly southward, down to two shallow areas of equal minimym 
pressure lying, the one off Sumatra, the other off the south-west coast of Ceylon. In these areas of minimum 
pressure, the®average reading of the barometer, reduced to 32°, is a little below 29:9 inches, Е 

Winds.—The average winds ofthe Bay are-shown by wind-roses. Of these it was found necessary to 
construct 18, to’ exhibit plainly the slightly varying characteristics of different parts of the Bay. Eight of these 
have the point of maximum frequency at north-east ; four at north-north-east ; two each at north and north-north- 
west, amd one each at north-west and east. It will be noticed that the northerly (north-north-west to north- 

+ north-eást) winds, which are the prevailing winds ай the land stations around the head of the Bay, extend to a 
considerable distance seaward ; their influence being shown by the wind-roses Nos. 1 and 2; but it is also to be 
observed that, in the immediate neighbourhood of the coast, (wind-rose No. 1) winds from south-westezly quarters 
(sea-winds), are not infrequent, even in January. 1 { 
ofthe Bay, and down to lat. 5? in the eastern division, the north-easterly winds of the winter monsoon (with 

Over the south-eastern portion ot the Bay 

to the west of Sumatra, however, the wind backs towards west, and іп No. 17 the maximum frequency is 
from north-west. Both in Nos. 15 and 17 easterly winds are exceptional, and westerly winds varying through 
half the compass prevail almost exclusively. There is in this portion of the Bay, and generally to the south of 

"ко a very high percentage of calms. - 

v "he даба its не force between the parallels of 8? and 14° lat. Except in the middle of the 
Bay, to north and south of this band the force decreases; and the average force is low, both over the head of,the Bay 
, : . AN x 
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From lat. 18°, southward to the Equator іп the western division - 
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and jn the neighbourhood of the Equator. Тһе following diagram shows the average force of the wind irrespective 
of direction in different parts of the Bay :— - : 8 
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Except in that part of the Bay lying to the northward of lat. 20°, (һе vertical strip, in which the average force 
of the wind is greatest, is that between long. 88° and long. 92°. ? 

Gales,—The occasions on which the wind has risen to the force of a gale during this month are not numerous, 
though squalls of considerable strength are not infrequent in the latitude of Ceylon and Acheen Head. In the 
twenty years of recorded observations, ‘only three gales of any importance are noticed; and of these, the only 
serious storm was in 1870. та ы 

The following is the list of the gales of which a record has been found :— 

1761— January tst, Cyclone at Pondicherry. 2 


i 1805— , 7th, Gale felt at Trincomalee andion Coromandel Coast. 
1850— . 3—6th, Storm formed near Nicobars and travelled westward. 
1860— , 3—6th, Storm appeared off north-western coast of Sumatra; travelled north-westward to centre of the Bay. 
1870— „ 10--13ІҺ Cyclone formed over south of Bay; travelled westward and north-westward, = 


Currents.— The recorded currents vary considerably in different parts of the Bay, though the main set is dis- 
tinctly westerly. Round the south of Ceylon, there exists a strong and general current to the westward. This 
set is strongest between the lats. 4° and 6°, and decreases to the southward of 4°, There is apparently a slight out- 
set from the Bay along the west coast of Sumatra ina south-east current, while along the Coromandel Coast there 
are indications, though very slight ones, of the north-west current, which, in succeeding months, becomes so рго- 
minent. In the upper part of the Bay, between long. 85° and 90°, the current is very complicated, a north-west 
set existing apparently on the western side of that atéa, and a southerly set on the eastern side. 

The following figures give in tabular form the information shown graphically on the wind-roses of the chart. 
The upper line of figures are the percentage proportion of the wind, the lower the forces in integers and decimals 
on Beaufort's scale. :— $ 
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FEBRUARY. 3 


Barometric Pressure,—The disproportionate excess of information on the western, as compared with that on 
the eastern, half of the Bay is just as pronounced in this as in the preceding month, but the total number of observ- 
ations is slightly greater, г/2., 5,679. 

The chart shows that, as compared with January, a slight barometric fall has occurred over the head and centre 
of the Bay, .while in the south pressure із the same or even slightly higher. Тһе isobar 300 ins., which in 
January stretched across the central portions of the Bay, has receded northward and now lies over the coast in 
the extreme North-East and North-West. At the same time the low pressure area, which in January lay off the 
south of Ceylon, has either disappeared or moved eastward, and amalgamated with that near Sumatra, which in 
the present chart extends as far West as Long. 85. The retreat northward of the area of highest re (as 
shown by the isobar 3070 ins.), combined with the fact that the position and value of the area of ме. pressure 
remains but little altered, has reduced the barometric gradient between the North and South of the Bay; but it 
will be noticed that this reduction of gradient is confined almost entirely to the northern half of the Bay, the 
relative positions of the lines 29:90 ins. and 2995 ins. іп the two months being very similar. Over the head and 
Western Districts of the Bay pressure is very uniform, Both in the isobar 20:95 ins., and in that of 20:00 ins., a 
“dip” to the southward occurs in about Long. 94'—a distribution which зеет to be accompanied by a slight 
excess of northerly winds. 


.  Winds.—The winds аге illustrated by 20 wind-roses distributed over the surface of the Вау. As compared 
with those of January, they exhibit two features of difference, There is a general decrease in the average force 
and an increase in the percentage of calms, and at the same time a distinct shifting of winds from between N.E. 
and E. to S.E., S., S.W. апа W.; in other words, there is a general tendency of the wind all over the Bay 
to veer somewhat. Classifying the wind-roses in the same manner as in January, it appears that 5 have the point 
of maximum frequency at N., 3 at N.N.E., ак N.E, 3 at S.W., and in 2 calms predominate. Even this rough 
analysis shows the decrease in the percentages under Х.Е. and N. №. Е, directions, but the figures summing up the 


data of all the wind-roses and expressing the mean percentages for the whole Bay exhibit this change most | 
plainly. The following are the percentages reduced to eight points derived from the table given below, those for | 


January being added for comparison :— 


NOONE. E. $E. 5 SW. М. NW. Cams Re, 
January . . ~ 23° 134 14 3 3 4 4 9 6 
February . . 4.22.7 30. СЛЕ 5 4 6 5 9 8 


Another very important feature is the increase over the head of the Bay of south-westerly (sea-winds) winds 
(to which attention was directed in the preceding chart), and their very considerable extension southward towards 
the centre of the Вау. The consequence is that the south-westerly percentages, which in the wind-roses Nos. 1, 2, 3, 
4 and 5 in January were bardly appreciable, have become in the wind-roses Nos. 1, 2, 3 and 4 of February one of 
the most important characteristics. 

With these exceptions, the main features of the wind-circulation agree very fairly with those of January. 
Between Lat. 3° and Lat. 15° the north-east monsoon (with variations between N. and Е.) is very decidedly the 
prevailing wind, but that part of the Bay north of Lat. 15° and the sea between the Equator and Lat. 3° present 
other features. Wind-rose No. 1 shows a very uniform percentage for all points of the compass with a slight maxi- 
mum under S.W.; No. 2 also shows a slight south-westerly preponderance with an almost entire absence 
of winds between N.N.E. through N. to W.S.W.; while No. 3, like No. т, has the winds from all directions 
in nearly equal proportions with an insignificant maximum under S.W.; No. 4 shows the northerly (N.E. to N.W.) 
and south-westerly (5. to W.) winds prevailing with fairly equal frequency and a practical absence of winds from 
other quarters. In the Eqgatorial sea to the south of the Bay the wind backs “ Х.Е. towards North and North- 
West, and both in No. 19 and No. 20 the points of maximum frequency are to the West of North, In this region 
and particularly over the sea to the west of Sumatra the percentage of calms is high. E 

Force.—As was noticed above, the general force of the wind over the Bay during February is less than during 
January. The following table shows the mean force of ‘winds from all directions for spaces of 4° square. 
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* 
The mean force of the wind is greatest with the wind from N.E. and least from S.E.; the wind-rose with 
the highest average force is No. то containing 397 of north-easterly winds. 


Gales.—High winds are extremely rare during this month. In 1872 a slight gale was experienced by one 
ship in the extreme N.W. corner of the Bay, and іп 1859 and 1863 unimportant gales were felt near the Equator 
between Long. 84" and 88°. 


Currents.—The ocean currents shown by the February chart are somewhat better defined than those of 
January, but in general are still irregular, As in January, a general westerly current prevails in the S.W. of the 
Bay and in the sea to the south of Ceylon, and sets with some force round the south of that Island, A northerly 
and north-easterly current has also been developed along the West coast of the Вау. This current commencing in 
about the Lat. of Madras apparently runs up the West coast nearly as far north as Lat. 207, where it re-curves 
and returns towards the centre of the Bay in an irregular southerly set. Between 88° and 92” Long. in the extreme 
south there are indications of a north-east current probably due to the incipient south-westerly winds. 
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Barometric pressure.—The total number of barometric observations employed із 4,364 or 1,300 less than for | 


February, and 1,200 less than for January As in the previous month thefe is a disproportionate excess for the 
western half of the Вау. The March chart, compared with that of the preceding month, shows that there has 
been a fall of nearly one-tenth of an inch in the average pressure over the head of the Bay, and of one-twentieth 
of an inch inthesouth. Тһе effect of this difference has been to neutralize the barometric gradient from north to 
south, which was the characteristic feature of the two preceding months, and to render the pressure nearly uniform all 
over the Вау. A slight excessof pressure does, however, exist over the centre of the Bay, a broad band within 
which readings average about 29:925 inches stretching from the Arrakan Coast across to the Coromandel Coast. Оп 
either side of this band, there is a very gradual decrease both northwards and southwards, so that, over the greater 


part of the region lying to the south of Lat. 10° and to the north of Lat. 20°, the barometer reads slightly below 
29°90 inches. | 


This change marks the transition from the normal cold weather conditions towards those which prevail in the 
hot weather and rains. Its effect on the direction and force of the winds is very marked. 


Winds.—The band of high pressure just noticed is an axis to the wind circulation of the Вау. It runs from the 
Arrakan Coast in about Lat. 17° to the S. W., crosses the meridian of 90° іп Lat. 13° and then passes west- 
ward to the Coromandel Coast in about Lat. 12°. To the north of it winds from some southerly quarter generally 
preponderate as shown by wind-roses Nos. 1, 2, 3, 4 and 5. To the south of the axis the wind-roses in nearly every 
case have the point of maximum frequency between М. W. and N. E. with a decided preponderance of the latter 
between Lat. 5° and Lat. 13°. Between Lat. 5° and the equator there is no single preponderating direction, but 
winds are about equally frequent from easterly, northerly, and westerly quarters ; those from between S. E. and 
S. W. being almost absent. Classifying the wind-roses in the manner adopted in the previous month, it appears 
that 4 have the point of maximum frequency at N.; Gat N. E;2at E. E.; rat 5.; 2 ак S. 5, W.; 2at S. W.; 
and 2 at №. N. W., and summing up the data of all the wind-roses for the whole Bay, we have— 


N NE. E. SE. 8, sw, w. NW, Calms, Ас. 
" 
February. “ è 98 зо п 5 4 6 5 9 8 
March » s 2 “15 19 12 8 10 и $ 9 8 


These figures show a further decrease in the winds from north-east and also from north; on the other hand 
there is a great increase in those from S. and 5. W.; calms are about equally frequent. 

Force.—The general force of the wind over the whole Bay during March is fractionally less than during 
February. Тһе average force of the winds from north-east is rather greater than from any other direction, but 
with this exception, there is great uniformity over the whole surface of the Bay. Over that region of the Bay 
represented by wind-rose Хо. 5, the average force is rather less, and іп those represented by Nos. 2, 6, 13 and 
16 rather greater than elsewhere. The following table showing the mean force of the wind irrespective of direction 
for each 4° square plainly exhibits this uniformity of force :— 
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Gales.—Gales have been more frequent іп March than in February and about as frequent asin January. They 

have been almost entirely confined to the western half of the Bay. Within the present series ой observations 

gales are recorded in the years 1858 and 1862. Inthe former year the evidence is insufficient to show the character 

о! the disturbance causing them, but in 1862 а distinct cyclonic vortex seems to have been formed in the extreme 
south, whence it travelled northward as far as Lat. 15°. 





The following is the List of all the recorded cases of gales during March = 


1820— March 29—30.—Gale at Madras. 
1853— »  26—28.—Furious hurricane on Coromandel Coast, south of Madras. 
1858— , P Gale in south of Bay. 


1862— „  14—24— Cyclone formed in extreme south of Bay in Longitude 88" and travelled slowly northward to Latitude 15°. 
Blew a hurricane Latitude 14°, Longitude 87". 


а 


In the case of the gale іп 1862 И 1s estimated that 15 iñches of rain fell within the 8 hours preceding 2-30 Р.М. 
on the 24th. 2 


A ship the “Captain Cook" at 0 Р.М. on the 24th in Lat. 14° 39° and Long. 86° 50' lost all top gallant gear 
in a hurricane from all quarters. 


Currents.—The most important changes in the-ocean currents of the present month are, the falling off in the 
strength and extent of the westerly current in the S.W. corner of the Bay and round the south of Ceylon and 
the extension southward of the northerly current, noticed in the previous month, along the western side of the 
Bay. This set now originates as а north-westerly current off the north-east coast of Ceylon, runs іп this direc- 
tiom up the coast of the Peninsula as far as Negapatam where it becomes northerly and continues as far as 
the mouth of the Kistna, thence changing its direction with that of the Coast, it runs as a north-east current right 
up to Orissa. fn the Central, Southern and Eastern parts of the Bay there are no regular or general currents,’ 
and indeed over the Central parts of the Bay to the northward of Lat. 10° a large number of observations show 
that there is no movement. 
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METEOROLOGY OF THE BAY OF BENGAL. 


* APRIL. 


Barometric pressure.—The April chart shows the distribution of pressure that characterises the hot weather. 
The relatively high pressure over the centre of the Bay has disappeared, and there is an area of low readings only 
over the head of the Bay, whence the pressure increases gradually to the south and south-east, reaching a 
maximum in the neighbourhood of Sumatra. The fall of pressure between March and April amounts to about 
өзі inch in the north, to 0'05 inch in the centre and S. W. and to only a few hundredths in the south-cast of the 
Bay. The barometric difference between the north and south is as yet slight, the mean pressure in the extreme 
north being about 29'794 inches, and in the extreme south about 29'894 inches, a difference of o-1 inch for 20° of 
latitude. қ 


Winds.—In the southern portion of the chart, the region illustrated by the wind-roses Nos. 8 to 18, the per- 
centage of calms is high, and with one or two exceptions the wind-roses show no marked preponderance of winds 
from any one direction. Nos. 14 and 16 are partial exceptions, the west components being dominant. In some 
of the wind-roses, notably. Nos. 8 and 17, the calms are nearly twice as frequent as any single wind direction. 


Over the head of the Bay this neutrality disappears. Тһе wind-roses 1 to 7 exhibit strongly-marked maxima, 
the effect of the highly-heated land in their neighbourhood. Іп the west of the Bay (Nos. 4 and 7) this maximum 
is at south and south-east ; over the head of the Bay (Nos. 1, 2, and 5) at S. S. W. and S. W.; and in the east 

.(М№ в. 3 and 6) at W. and N. №. 

Summing up the figures for the whole Bay, the percentages аге as follow, March being added for compari- 

son :— 


м. МЕ Е. SE 5. sw. w. NW. Calme, ke, 
March . у К * 35 19 12 8 10 11 8 9 8 
April : . . 5 в 9 и 16 19 14 8 10 3 


These figures show a change similar in character to that noticed in March, but greater in amount. There is 
a further decrease іп the winds from N. and N. Е., and an increase in those from S., S. W. апа W. The greatest 
decrease (11 per cent.) is at N. E, the greatest increase (8 per cent.) at S. W. Calms have also increased, and the 
total is in excess of the total of any other month though closely approached by October. 
. 


Force.—Notwithstanding the frequency of calms, the mean force of the wind is greater than in the preceding 
month. It is still slightly greater when the wind is north-easterly (№. E. and Е. М. Е.) than when it blows from 
any other quarter, but S. S. E., W. 5. W., and М. М. W. winds are;nearly as strong.  Wind-roses Nos. 3 and 18 
have the lowest average force, and Nos. 1, 5, and 7 the highest. The high average force of No. 7 is due to strong 
winds from between N. and W. 


. 


The following diagram gives the mean force of the wind irrespective of direction for each 4° square :— 





Gales.—Most of the reported gales were experienced in the central portion of the area, The more important 
occurred in the years 1859, 1860, and 1875 ; but winds of force, 8 or above, were experienced also іп 1856, 1858, 


1863, 1866, 1872, and 1873. 





The following is tbe list of recorded gales in April :— 


1749, April 13th.—A furious hurricane on the Coromandel Coast. " 

1840 „ 27th to May tst.—A cyclone crossed from the Andamans to the Orissa Coast; the centre passing just south 
of Pooree, The effects were felt at Calcutta. : 

148 , 23rd.— Violent hurricane ой Ceylon. 

1850 ,, 23rd to 28th.—A cyclone was formed to the west of the Nicobars, and passed northward to Bengal, passing 
between Midnapore and Calcutta. 

1854 „ 21st to 23rd.— Violent hurricane in Gulf of Martaban, 

1858 April gth and t0th.— Cyclone passed from Andamans to Cape Negrais. Centre passed between Henzada and 


Rangoon. 

185 „ 9218010 27th.—Gale over Bay of Bengal and Andaman Sea. Greatest violence in neighbourhood of Nega- 
patam. z 

1860 , 6th to 11th.—Cyclone formed over centre of Bay to westward of Nicobars ; travelled northward to latitude 
15°. 4 

1875 , 2and.— Cyclone ой Coronfandel Coast. 


Currents,—The ocean currents of April are similar in many respects to those of March. There has, however, 
been a further and considerable falling off in the strength of the westerly current round the south of Ceylon. 
This current is now confined to those portions of the sea immediately contiguous to the Ceylon Coast, for further 
to the southward, that is, between the equator and Latitude 2°, an easterly current is appearing. Between longi- 
tude 86° and longitude 90° in the southern part of our area, there is an exceedingly confused current. Within the 
Bay proper there seems to be a fairly regular circulation of the water. On the western side of the Bay a north- 
erly set runs parallel to the Coast from Ceylon as far as Latitude 16° to 18° where it turns eastward across the head 
of the Bay and returns down the eastern side as a southerly current. In the centre of the Bay there are, as in 
March, a great many observations showing no current. 


The following are the figures on which the wind-roses are founded :— 














NW. | NNW. Calma, 
o'6 27 
15 
за |: 33 73 
го | 43 
18 22 54 
21 зо 
09| m 39 
то .. 
г4! о? 11°6 
та 79 
174| 62 59 
r9 2'4 
т 16 43 
4 45 
22! o9 182 
г7 | 33 * 
77 85 44 
zo pi 
28| o9 82 
23|. га 
20| 1 97 
1 % 19 
23| 22 10'5 
26 19 
r8| r7 148 
zo то 
| т d 
Sape 
47| 3 цо 
24 1 
39| 36 134 
33 39 
71! o9 16:6 
22| уо 
Go} 15 103 
25| 20 





> * 


MEAN PRESSURE. WIND Ax», CURRENT CHART 


FOR THE MONTH OF 
APRIL 


oe 


МВ WINDS BLOW TOWARDS THE CENTRE 
OF THE WIND ROSE 


PUBLISHED BY THE METEOROLOGOAL DEPARTMENT OF THE GOV OF INDIA. 


Scale for Wind Roses Scale for Currents 
1 Division —=5% Miles in 24 Hours 


CURVES OF DIURNAL 
RANGE OF PRESSURE 




















METEOROLOGY OF THE ВАУ OF BENGAL. 


MAY. { < 


Р Barometric Pressure —The May chart shows a distribution of pressure very similar to that of April, but 
with à somewhat greater difference between the north and south of the Bay. Barometric readings range from 
29°69 ins. in the М. W. corner to 2086 ins. in the S. Е. corner, an increase of 0'06 in. оп the range of the preced- 
ing month, This increase is principally due to the fall of the barometer over the north-western portion of the 
Bay in sympathy with that which at this season takes place in the Central Provinces, Ganjam, and Orissa. In 
April the mean pressure off the Orissa coast was 29°79 ins., and in May only 29:69 ins., while in the neighbourhood 
of the Equator there has been a fall of only 0*04 in. 

The chart shows that the isobar 20:85 ins. runs in a north-easterly direction from Long. 84? and strikes the 
coast of the Malay Peninsula in about Lat. 13°. A parallel course is followed by all the isobars and is attributable 
to their forming part of a pressure system having its centre of lowest readings in Orissa and Chutia-Nagpur. 
In the east of the Bay, a ridge of slightly higher pressure (indicated by the isobars 20:80 ins. and 2985 ins.) 
runs from the Nicobars to Cape Negrais, This ridge is accompanied by an increase in winds from W. and 
W. №. W. (wind-roses 5 and 17). ў 

Winds.—As compared with April a considerable change has occurred in the winds of the Bay. Instead of 
variable winds and calms, south-westerly winds predominate all over the Bay, and the Equatorial sea to the south- 
ward. Except perhaps іп wind-rose No. 17 the maximum prevalence is between the points of S. S. W. and 
W. S. W., and in nearly all cases strongly marked. Іп wind-rose No. 1,79 per cent. of all the winds are from 

Е between S. and W. $. W. Calms are much less frequent than during April and, except in the neighbourhood of 
Sumatra and in the Andamdn Sea, form only a small percentage of the observations. The following figures give 
the mean percentages for the whole Bay with the values for April added for comparison = 

HN ME, CY, SE. 5. sw. W. Мм,” Calms, Ке. 
April. A » 3 -.5 8 9 u 16 19 14 8 10 
May 2 2 3 5 20 ы 17 6 


Тһе rapid increase іп S, W. winds is here very remarkable. 
Force.— The mean force of the wind for the whole Вау has risen from 2'5 in-April to 2% in the present 


month. Тһе greatest mean strength, vis., 36, is now at S. W. ; nevertheless іп the case of no less than 9 wind- | 


roses the strongest wind registered was from some northerly direction, This is particularly the case in the 
neighbourhood of land; a peculiarity probably due to small squalls off the land. which are so common at this 
season. 

The following table gives the average force of {һе wind for each four-degree square. 
vertical strip between Long. 84° and 88? and in the transverse strip between Lat. 12° 
greatest average force at this season, 


It shows that in the 
and 16? is found the 
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Gales.—During May the weather over the Bay is liable to most violent disturbance, Though many years often 
pass without their appearance, experience has proved that with the single exception of October extensive cyclonic 
storms are more likely to occur during this month than at any other scason of the year. 


The following is a list of recorded gales :— 


1557; May 19-20 Great sturm at Coringa. " 

1811 3 » at Madras, destroyed nearly every vessel іп the roads, 

1820 8 Gale at Madras; crossed Peninsula to Malabar Coast. 

1823 26 Gale passed from north of Bay over Balasore, 

1827 7—10 Gale at Madras, 

1830 26 Cyclone passed northward up the Вау; fresh gale Calcutta, 

1832 2r Storm in Gangetic Delta. 

1833 21 Storm at mouth of Hugli; storm local. 

1840 ? Hurricane off Madras and Southern Coast. 
„ 181 16 Cyclone passed from S. ХУ. of the Andamans to Madras; the centre agparently passed over Madras. 
238,2 „ gt Great cyclone іп Calcutta on 3rd June. The most severe gale ever fel\in Calcutta. The centre passed over 


to June 5. the сиу. | 





1343 May 19—23 aie passed from south of the Bay north-westward to Ongole. 

1844. „ и at-Noakhally and Chittagong. 

1849 „ 12-412 Gale at Chittagong. , , 

1351 April зо Cyclone passed from the north-east of Ceylon to Madras; passing to the northward of the town; south-west 
to May 6. winds. 5 

1852 Мау 12—15 Cyclone started in lat. 15° and passed due north to the Sunderbuns; the centre passing 39 miles east of Calcutta. 

1855 „ 15—29 Cyclone over centre of Bay. " 

1858 15—20 Gale over centre of Вау; subsequently passed across to the Malabar Coast. 

1869 ı Cyclone in north-east of Вау. 

1869 13—17 Cyclone passed from Cape Митањ; north-westward to Bengal. 

1820 28—30 Cyclone in north-east of the Bay. 

1872 1—3 Severe cyclone formed іп about Lat. 7" 30' passed north-westward to Madras. 

1872 28—31 Slight gale in centre of the Bay. 

1874 1-5 Cyclone originated near Lat, 0°; Long. 85°; travelled north-westward towards Madras, but did not reach land. 

1876 10—13 Cyclone formed to W. of the f° channel; travelled slowly northward, 

1877 12—22 Cyclone generated in south of Bay ; travelled north-westward to mouth of Pennaar, 

1879 19—24 Generated in south of Bay to south-west of Andamans; travelled W. М. W. to Coromandel Coast near 

Madras, 

Formed near head of Bay; travelled to Balasore. 


1879 „ 20 
June 2 
1831 May 26—28 Generated over head of Бау; advanced northward over Sunderbuns, 

Currents.—The recorded currents are exceedingly irregular. The westerly current of previous months round 
the south of Ceylon has entirely, and the /ong shore current up the western side of the Bay, almost disappeared. 
There is now little or no current immediately to the south of Ceylon, though two observations give a slight easterly 
set, but further southward in Lat. o? to 4°, there is a distinct easterly current. This is met in Long. 90° by a 
westerly set which apparently prevails through about 4 degrees of Longitude. In the western half of the Bay 
and in the Andaman sea the currents are generally northerly; in the north of the Bay north-easterly, but in 
Lat. 15° and 16° easterly and south-easterly currents are frequent, and strongest about Long. 90°, and in the cast of 
the Bay, easterly currents prevail to the west of the Andamans and Nicobars. This easterly current is prolonged 
eastwards past the Nicobars and Achin to the entrance of the Malacca Straits. 


The following are the figures on which the wind-roses are founded :— 
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METEOROLOGY OF THE ВАУ OF BENGAL. 





JUNE. . 4 ° 2 
Я а Ў 
; Barometric Pressure,—As іп Мау, the lowest barometric pressure is in the north-west corner of the Bay, the 184 June 8 Heavy storm at Chittagong. 
highest over the Equatorial sea in the extreme south. The barometric diffetence between these two regions із 1839 „ 3-5  Traversed the head of the Bay from 5.Е. to N.W. (P) E 
however greater, the mean readings in the extreme north-west being now 20:57 ins. and those in the extreme 1857 18—30 Cyclone formed over centre of Bay; apparently travelled north-westward towards Orissa, 


5. E. 29°87 ins: showing a range of 0'3 ins. 

The isobars preserve a М. E. direction across the eastern half of the Bay indicating that in the same latitude 
pressure is higher in the east than in the middle and rest of the Bay. In the south-west corner the pressure is higher 
than in the preceding month, and the isobar 29:85 ins. instead of running south-westward towards the Equator, 
now passes north-westward апа touches the south coast of Ceylon, This barometric distribution is characteristic 
of the rainy season and with some modification continues throughout the months of June, July, August and Sep- 
tember. 

Winds.—The winds of this month are illustrated on the«hart by 21 wind-roses. Of these the majority have 
a distinctly marked maximum at 5. W., but in the S. W. of the Bay and over the sea to the south of Ceylon, 
winds from more westerly quarters are frequent, and, in wind-rose Хо, 15, аге in excess of those from any other 
direction. To the north of this region, along the Coromandel Coast from Pondicherry to Masulipatam, the winds 
are more southerly, while in the straits of Malacca (wind-rose No. 21) there is no one dominant direction, but only 
a comparative absence of easterly winds. Of the 21 wind-roses 15 have the direction* of maximum frequency at S. 
W.; 3 at S. S. W. and 2 at W. S. W. and 1 at W. Calms scarcely ever occur in the central portions of the Bay. Only 
in wind-roses Nos. 1, 19, 20 and 21 do the number of recorded calms reach 5 per cent, of the observations, and 
only in Nos. 20 апӣ:21, in the immediate neighbourhood of Sumatra, do they exceed то per cent. Summing up 
the data of all the wind-roses the following figures are obtained illustrating the general frequency of the wind from 

* the different directions throughout the whole Bay. Тһе figures for May are added for comparison :— 


N. NE E. SE. 5. sw. w. NW. Calms, 


May а . “4 =e 3 5 20 41 17 4 6 
S June . . . Че. ту 1 1 3 20 51 19 2 3 


Force.—There has been a decided increase of strength in the wind, the average force for the whole Bay for 
the present month being 4:0 as compared with 29 іп May. The direction with the greatest mean velocity is 
west, and that with the least, east-north-east. The mean forces for directions, ranging from south through east to 
nórth, are with a few exceptions comparatively small, while for those in the two westerly quadrants they vary 
generally between 4 and 5. The Wind-roses showing the greatest average force are Nos. 9 and 13, both in the 
centre of the Bay, and that with the lowest force is No. 20 to the south-west of Sumatra. 


The following table gives the average force of the wind from all directions for each 4? square. The vertical 
strip in which the force is greatest is that between 84° and 88° and the transverse strip that between 8? and 12? :— 
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Gales.—Generally throughout this month the $, W. топёооп winds blow strongly over the whole Bay, with 
cloudy and rainy weather, but in the centre of the Bay (Nos. 9 and 13) the wind seems to bgceadier than nearer 
the 1254, and the ‘percentage of gales is not so great as in someyother parts. When thg ‘winds veer to W. (W. 
$. W. to W. М. W.) they frequently blow in heavy squalls and a larger number | gales occur with winds 
from these directions, than during the more common S. W. winds. Asa Dur eat weather i$ moderately 
fair on the east of Ceylon and Lower Coromandel Coasts, but very unsettled іу the N. and №. E. of the Bay. 


In the neighbourhood of the Andamans there are frequent, sudden and severe squalls. 


The following is the list of gales recorded in June :— 


1797 June 18—20 Gale at Madras. | 
Storm swept over Burrisal ; travelling very slowly. + 
Storm at Chittagong and Delta of Ganges, 


. 1822 „ ? 
1823 » 2 








12—17 Gale ой Akyab. 
16—26 Сусіопе formed near Acheen Head. 


1869 5-10 Cyclone generated over north of Вау; passed over Bengal. 
1870 „. 20—29 Gale over centre and south of Bay. 
28 Small storm generated over north of Bay ; passed over Balasore. 
1873 10—13 Small storm formed off Coromandel Coast ; apparently travelled northward. 
1874 15—17 Small cyclone in М. W. of Bay. 


1—4 Formed over head of Bay ; crossed coast near Saugor Island. 
25—30 Formed over head of Вау; crossed Orissa coast near Роогее. 

1—5 Formed over head of Вау; adtanced northward to Sunderbuns, 
` 1881 „ 5-9  Generatedin N.W. angle of Вау; advanced across Orissa. 

1881 „ 13—19 Formed over head of Bay ; crossed coast near Balasore, 


s 
ы 
"1. 4 . 9 8. 98 4а * ¥ 


Currents.—To the south of Ceylon between the Equator and lat. 4? there exists a slight outset from the Bay 
as a westerly current, but to the north of lat. 4° there is a distinct easterly set. After passing round the S. E. of 
Ceylon this easterly current turns to N. Е. towards the centre of the Bay (lats. 6° to 10°). Here it apparently 
divides, part running to the S. E. towards the Sumatra coast, and part eastward to the Nicobars. Over the head 
of the Bay and on the eastern side, the current is generally easterly or east-north-easterly, but in the west of the 
Bay between lats. 10? and 16? it is very variable and not infrequently towards some southerly quarter. Between 
the Tenasserim Coast and the Andamans there are signs of a weak northerly current. 

The following are the figures on which the different wind-roses are founded :— 
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Barometric Pressure,—The changes in the distribution of pressure between the months of jue and July are 
unimportant. Readings are slightly higher (2990 ins.) over the sea'to the south-west of Sar pie! but the lowest 
pressures (29°60 ins.) are still in the north-west corner of the Bay. 


‘In the north of the Bay the pressure declines from the Arakan Coast westward; but this is not the case to 


the south. Át/ pe Nigrais, and at the entrance of the Straits of Malacca the pressure is lower than between 
Acheen Head and the Nicobars, 


Winds.—Over екі. of the Вау the south-west Monsoon continues to blow strongly and on the whole 
stéadily. In the north-west, centre and east of the Bay, winds from directions other than between south-south-west 
3 and west-south-west are exceptional, The steadiest south-west winds are in the Andaman Sea and to the west 
of the Nicobarsand Andamans, between Lat. 4? and Lat. 16, In the west of the Bay the winds are more variable 
between south and west; but,still with a more or less pronounced maximum at south-west ; easterly winds occur 
occasionally though rarely. То the south-west of Ceylon and over the Equatorial sea between o? and 4* Lat., the 
- prevailing winds are more westerly, and north-west winds are occasionally met with. The wind-roses in those 
regions show nearly uniform Values for all points from south round to west. At the entrance to the Straits of 
Malacca the winds are very variable from the southerly points of the compass ; but northerly winds are practically 
absent. Calms in this region are more frequent than winds from any single direction. In the centre of the Bay 
calms scarcely ever occur, and indeed, except іп the neighbourhood of Sumatra, they are rare in any part of 
the Вау. Of the 22 wind-roses represented on the chart, 19 have the point of maximum Бедеу at south-west, 

1 at south-south-west, and 2 at west-south-west: 


Summing up the data of all the wind-roses the following figures are obtained:— 


June 


July 


^ 


These figures show іп a marked manner the general preponderance of south-west winds. 


Force.—The average strength of the wind throughout the whole Bay is the same as іп June, 
winds are the steadiest, though the average strength of west-south-west winds is slightly higher, Whenever, 
within the Bay proper, the wind draws round to quarters between north and west, it becomes strong and squally, 
and on the few occasions when it has blown from points to the east of north it has also been unsteady and squally. 


The south-west 


The following table gives the average force of the wind from all directions for each 4° square :— 


Тһе vertical strip having the greatest mean strength is that lying between Longs. 88° and 92°, and the trans- 
^érse strip. that lying between Lats. 12° and 16°, 


Gales.— 
The following list comprises all the gales recorded in July :— - 


1848 July 15 Gale at the Sandheads. AE 
я „ 23—26 Slight gale at the head of the Bay. 
1859 » 

м 


= 


11—28 Cyclone formed to west of Nicobars ; travelled orth-westward. 
1860 25—3r Gale off Ceylon and the Coromandel Coast. 


эч 


16—18 
14—31 
28—29 
11—15 
20—30 
14—17 
2—4 
12—18 


. 

Gale in the Andaman бел, 

Gale over the south of the Bay. 

Slight Cyclone at Sandheads. қ 

Cyclone formed over the head of the Bay ; crossed coast at Balasore, 

Cyclone formed in north of Вау; centre crossed coast to north of. Vizagapatam. 

Generated near Sandheads, travelled westward to Balasore. 

Small storm generated in north-west angle of Bay ; crossed coast at Balasore. 

Formed over the head of the Bay to east of Sandheads ; travelled slowly westward crossed coast near 
mouth of Hughli, , 

Generated over the head of the Bay on 26th ; Centre crossed Orissa coast on 292. 


$ 1871 July 
$ 1872 
1874 
1877 
1878 
1880 
1881 
1881 


18833 , 26—29 


: ~ Currents—An easterly current enters the Bay to the southward of Ceylon, After passing that лаф. it sets 
north-eastward, and so continues as far as the centra of the Bay. Неге the current apparently divides, Part con- 
tinuing a more or less direct course north-eastward to the head of the Bay and the Arakan coast, and part 
passing eastward through the Ten-degree channel towards the Маву Репіпѕша. т 


The minor currents аге not very distinctly traceable. Between Point Calimere and the month of the Godavari 
the current observations are very few and hardly indicate any particular motion of the water; but on the coast of 
Orissa and Ganjam and also on the south-east coast of Ceylon there are return southerly currents. Round Acheen + 
Head there is а very confused current, but to the westward of Sumatra, between Longs. 88° and 93°, the set is 
generally towards the north. * © “ і 


The following are the figures on which the wind-roses of the month are founded :— ` 
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Straits of Malacca the winds are very variable, blowing from all quarters, except between N.E. and N.W. and 
with a slight maximum at W.S.W, . All over the middle of the Bay, as well as in the north-west corner, south-west 
winds are greatly in excess, amounting in the former to more than half of the whole number of recorded observations. 
Along the west coast of the Bay; this ре" is less pronounced, ant winds from all directions between уу, 


and S. аге nearly equally prevalent. | ; & 


‘Calms: —Calms аге seldop experienced, except in the Andaman веа and off Sumatra, and even in wind-roses 
Nos. 9, го, 14 and 18 the number of variable airs and calms bears but a small proportion s number of south-west 
(south to west) winds. 


Summing up the data of all the wind-roses, the following anes are obtained, illustrating the relative frequency 
* of the winds from all directions throughout the w hole Bay. Тһе figures for July are added for comparison, ЕЗ 





| 5 М. NE. Е БЕ & SW. W. NW. Calms, ke, 
gabe 46. July . 4 . » ‚© о 2 3 17 56 17 2 3 
August. >. E NEL 1 5 "6 17 52 .16 1 4 


These results show that the S.W. winds. are somewhat less steady ap in July. 


Winds from north and 
north-east amount to 2 per cent., and calms have risen 1 рег cent. 4 


winds have the gréatest mean force. The region within which the winds from all directions have the greatest force 
is that illustrated by wind-roses Nos. 5 and 8, where the means are 54 and 53 respectively. | 


The following diagram gives the average force for each four degree square, The verticle strip in which the 
force is greatest is that between longitudes 88? and 92°, andthe transverse strip that between latitudes 12° and 167: -- 


^ қ 2 


AUGUST. 








d ` AUGUST. m 





Force.—The average force of the wind 18 the same as in July: ind; as in the two previous months, W.S.W. | 


фа o M ых ا‎ E 
ual fall of the бы B usi is in тосты  througho е Bay es the first six ab of the year E s 10—11 Formed in thecentre of the Bay to the westward of fhe ‘Andamans, T " ii. 3 
ceases іп July and is followed by a slight'recovery in Au e isobar of lowest value is now 29°65 ins., ^. 1863 28—31 Gaie in the extreme south. + t ЖА тж 45, лі 
к the "ns corner of the Bay.” Over the central region lice r but little from those of July, 058 m A over the northern parts of the rait NS ( т . е ЧА 
ut those in the south are higher. The difference’ between the north and so the Bay is now 0.25 in., but, |,“ 1873 3 lormed Over the centre of the Bay, tra 44% 22-3 
except that the barometric c gradient i is slightly less, the general distribution of pressure B ad the same m during ЧЕ СС Сунган eaae ipaa АША traveling ето! кена. > лем 
the earli iod h в 1877 5—12 Small cyclone formed over head of the Bay and advanced northwards mop = >. 

: er peri the rains. The highest pressure is in the Equatorial sea to the south of Ceylon. "To the east of 1877 ‚13—17 Small cyclone formed over the head vf the Bay, travelled North. + 5 е РУ 
longitude 92? i north.of the Bay and of longitude 96° in the south, the lines of една! pressure turn somewhat .* 183. "18—21 Small cyclone formed near Arakan coast travelled N.N. W. and crossed coast at арықта ж “| 
abruptly nofthward, indicating that under the same кеден ee is higher i in the eastern than in the western ^ 1877 27—31 Small cyclone formed over head of Bay, travelled north-westward to Balasores = 
half of the Bay. 2 Ж 1878 1-4 Developed over head of Bay, crossed Orissa coast to South of False Point. Е 

= 1878 6-8 Formed in N.W. angle of Bay, travelled to Balasore. 2k. » 
Winds.—With few exceptions the predominant wind direction is south-westerly. To the south of Ceylon the 1879 8—15- фаер ^ .W. angle of Bay, crossed coast at Balasore, на 
winds vary between W.N.W. and South, with a slight maximum at west-sodth-west, further to the’ east, but in hod з €: werte. А v Mia алы А 
the same latitude they vary all round the tw. d ү" 1 18—25 Formed over the ау, а BOR 
west; but ‘still а а < east iri the jos sini толың cip is amada m eer д ۴ 4 100: ЫЙ. Nerd Pee y стим сал ‚ааа « 
s g DROITS еу STEERER CET AKONI xy ane 1331 16—19 Formed in МАЈ. of Bay, crossed coast at Balasore. 5 


Currents.—An easterly current prevails in the Equatorial sea to the south of Ceylon. After passing that Island, 
it curves north-east and flows in that- direction towards the centre of the Bay. In the extreme south of the Вау, g * 
except immediately to thé south of Ceylon, there is a west to north-west current, and a little to the North between 
longitude 89°, and Асһееп Head a well defined northerly set, Over the centre of the Вау | fo the northward of © 
latitude 12°, there is apparently very little movement. . 

JA southerly current runs, down the east coast of Ceylon closé inshore, and there is a Southerly (5.5.Е, and 
98%) set along the ADI coast of the Bay from the Sandheads as far as Vizagapatam, 





1857 18—19 Gale over the centre of the Bay. 


1861 “17—21. Slight gale over the head of the 
"= 1862 9-12 Gale over the centre of the Bay. . 





“© 
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# 1850 25—81 Storm formed in about latitude : Im 9 "эл TRO northward to ль , 


E 


- 
ж 
s . 
- 
*. Gales.— : Эбы Е * 4 , 
пе following is a complete list of all the recorded gales of the month of August :— Be 
Year, | Day. М 2 - Е 7%; à 
1834: " ча Gale at Calcutta. ы 
8 1844 21 Cyclone at Calcutta. . 
1857 9—17 Сай оуег.!һе northern half of the Вау. f ” 
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METEOROLOGY OF THE BAY OF BENGAL. 
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3 SEPTEMBER. 


v han barometer is higher than in August throughout the greater part of the Bay. Тһе change amounts to 005 

Ў inch in the north, but to only a few thousandths in the centre and south. Тһе highest pressures hold 
steadily over the Equatorial Sea to the soüth of the Bay, and, in the north, the observations show a region of low 
barometric readings over the head of the Bay. This is shown on the chart enclosed by the isobar 20770 inches, and 
readings witbin it are&ower than in any other part of the Bay or the adjacent coasts, The effect of this distribution 
on the winds of this region will be noticed presently. ; 

Within this low pressure area or a little to the south of it are generated most of the small storms which аге felt 
at the head of the Bay at this season, and a large percentage of all the gales recorded on the chart occur in this 
neighbourhood. : 

With this important exception, the general distribution of the lines of equal pressure is not very dissimilar to 
that of the preceding month, Тһе isobars over the more central regions run generally across the Bay from south- 
west to north-east, while those in the south run approximately in an cast and west direction. Оп the eastern side 
of the Bay the pressure is very uniform in the Gulf of Martaban and down the coast of Tenasserim, and it is pro- 
bably to this distribution that the quiet settled weather and the low wind-force of this region are attributable. 

Winds.—The south-west monsoon blows moderately all over the Bay, the mean force being 3'5 as compared 
with 3:9 in July and 38 in August. In some parts, the wind is less steady than іп the preceding months, and 
north-west and west-north-west winds occur at times all over the Bay, but particularly in the areas illustrated 
by the wind-roses Nos. 3, 5,and 6. Notwithstanding these occasional interruptions, the south-west wind is still 
the prevailing current over the greater part of the Bay, and in the central region, ѓе., between Longs. 84° and 94° 
it blows with great steadiness. Я 

Towards the head of the Вау this steadiness rapidly decreases, and, іп District No. 3, winds blow from all 
quarters from west-north-west through south to east with a slight maximum at south-west. Still further north, about 
the Sandheads, easterly and north-easterly winds become of appreciable frequency. These north-east winds are 
also felt occasionally on the Orissa and Northern Circars Coasts, nearly down to Masulipatam. They do not extend 
far from the shore towards the centre of the Bay. They may be regarded as the first appearance of the winter 
monsoon. 

On the coast between the Godavary and Madras, the observations show an absence of winds between north 
‘апа east and a slight maximum at south and sohth-west ; in other respects the winds are very variable. Still further 

~ south, between Madras and the north point of Ceylon, there is a decided preponderance of south-west winds, but 
also frequent shifting to south and west; while, off the cast coast of Ceylon, the wind is variable between west and 
south. Over the Equatorial Sea to the south of the Bay, the winds blow almost uninterruptedly from between 
west and south, but are very variable within those limits, and more particularly in the neighbourhood of the 
Equator. In the Straits of Malacca the winds vary generally between west and west-north-west, On the lower 
Tenasserim Coast strong, squally westerly winds are very prevalent, while on the upper Tenasserim Coast the winds 
are more south-westerly ; but almost equally strong and ваша Пу. In the Gulf of Martaban, the maximum frequency 
is at south-west; but north, north-west and south winds also occur. On the Arakan Coast, south is the most 
frequent wind-direction but with frequent shifts to south-west and occasional breezes from north-north-east. 

Summing up the data of all the wind-rosés the following results are obtained. The figures for August are 


added for comparison :— 


N. NE: E, SE. 5. SW. М. NW. Calms, Kc. 
August . . . . . > . 1 1 2 6 17 52 16 1 4 
September . К А . А . . 2 1 1 4 15 46 ано \ 5 


Тһе wind-rose with the greatest average force is Хо. 10, and that with the lowest No. 9 (in the Gulf of 
Martaban) ; while, on the average of the whole Bay, the wind with the highest mean strength is west-south-west 
as in previous months, The following diagram gives the mean force of the wind, irrespective of direction, for 
each 4° square :-- 3 





bs 


In tho transverse strips the force is greatest between lat. 8° and 12° and in the vertical strips (omitting the obser- 
vations to the north of lat. 20°) the matimum force throughout is between longs. 84° and 88“. 








Gales.—Gales are not infrequent. The regions within which they are most common are :—the upper centre of 
the Bay between lats. 13° and 20°, and longs. 86° and 90°; the Réighbourhood of the Andamans and,along the 
Tenasserim Coast from lat. 13° down to the Straits of Malacca, In the latter region, most of the strongest winds 
are recorded from west-south-west. F 

The following is a list of the gales found recorded in the month of September :— 


1898—September — sth—óth, Cyclone at Vizagapatam. 

1839— وو‎ 19th—21st, Cyclone passed northwards across Sunderbuns between Calcutta and Burrisal, 

1846— ,, 214, Gale at Calcutta, 7 ә 
1867— , goth, Cyclone at Vizagapatam. 

1872-- , 11th, Small cyclone in north-east of the Bay. 

1872— „ 19th—2oth, Small storm in the north of the Bay. 

1877— » 5th—11th, Storm generated over head of the Вау; travelled west-north-west to Balasore. 

1878— „ 1309—2154, Cyclone originated over héhd of the Bay ; travelled to False Point. 

1878— „ 18th—24th, Cyclone formed over head of the Bay, near, Arrakan Coast; travelled north-westward and 


crossed Sunderbuns. 


1870- » 12th—17th, Storm formed in north of Bay ; probably near Arrakan Coast, travelled westward, 
1879— » 21st—28th, Storm generated near Arrakan Coast, travelled westward, struck coast, near Роогее, 
1880— „ 12th—19th, Storm formed in lat. 19° and crossed the coast near Gopalpore. 

1880— „ 21st—26th, Slight storm over the head of the Bay; advanced to Balasore. 

1881— , 10th —14th, Storm developed over head of Bay ; crossed coast near False Point. 


Calms.—Calms are much more frequent than in August, particularly in the upper part of the Bay, on the Ganjam 
and Arakan Coasts, also off the east coast of Ceylon and in the Straits of Malacca. у 
Currents,—The southerly (south-west and south-east) ог long-shore current still prevails down a large part 
of the western side of the Bay close in shore. On the Orissa and Ganjam Coasts it is very decided, owing partly to 
the large out-flow of water from the Gangetic mouths and partly to the north-east winds, noticed above. This 
current is less strongly marked on the.Coromandel Coast, but re-appears very prominently on the east coast of 
Ceylon, Over the centre and a great part of the south of the Bay, as well as over a large part of the Equatorial 
Sea to the south, the set of the water is almost entirely to the eastward; but there аге two exceptions, a distinct 
north-east current prevailing in the upper part of the Bay in long. 00° and a.very decided south-east current to the 
westward of Sumatra. Off Acheen Head the current is very confused. To the south of Ceylon between lats. 
3° and 6°, there is a moderate easterly current, but further to the southward between the Equator and lat. 3° 
the set is also confused :— : 
p————————————————— MÀ €—— — r 
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METEOROLOGY OF THE ВАУ ОҒ BENGAL. 


OCTOBER, 


I № October the barometer is higher than in September over the north and centre of the Bay, but slightly lower in 

1 the extreme south. Readings are now very uniform throughout the whole region included in the, chart, but 
continue\somewhat higher in the south than in the north. There are two independent areas of relatively low 
ргевзите, "пе extending from the head of the Bay along its western side as far south as Ceylon, the second over the 
Andaman and Nicobar Islands and the adjacent parts of the Bay. This distribution is, in some respects, the ор- 
posite of that whic? existed in March, when the highest readings were over the centre of the Bay. Within 
these areas of low pressure, t he barometric means vary between 20:82 inches and 29'85 inches, the seat of lowest 
average barometer being, in the one case, between the Andamans and Nicobars, in the other to the east of Pondi- 
cherry at a distance of about 80 miles from the coast, These are essentially the cyclonic regions of the Bay of 
Bengal at this season. ۳ 

Winds.—The winds аге very variable in most parts of the Bay. But those from northerly and easterly quarters 
preponderate in the north and north-west, and those from south and west in the central region, the cast, and 
especially the south of the Bay. 

The former prevail in districts Nos. 1, 2, and 3, the latter fhe southern portion of the area and in 
districts Nos. 8, 9, 11, 12, and 13. Between these two, in the tract illustrated by wind-roses Nos. 4, 5, 7, and 1o, the 
two currents are about equally balanced. Іп the Straits of Malacca there is a preponderance of-westerly*winds. 

Calms.—As might be anticipated from the preceding considerations, calms are very frequent in this mohth, 
the highest percentages being in districts Nos. 1,9, and 17. Summing up the data of all the wind-roses, the follow- 
ing results are obtained. The figures for September are added for comparison :— 

N E SE 5. NW Calms, &c. 
September . . . т 1 4 45 5 
October . . . 4 7 9 7 19 25 24 8 

Force.— Аз regards force, there has been а further decrease, the average for the whole Bay being barely 20 as 
against 3'5 in September. The S.W. winds, though restricted in range, have greater average strength than 
north-east winds. Thus, in the divisions adopted above, the following results are obtained :— Е 

District of predominant М.Е. winds the mean force is — . е 5 2 ^ , . . 21 
» ” variable . . . . . . . . . . . . v8 
» » S.W. . . а . 2 4 . . . : > . 30 

Оп the average of the whole Вау, the direction corresponding to the highest mean force is S.W. to W. S.W., 
and that with the lowest is north, The region within which the winds from all directions have the greatest force is 
illustrated by wind-rose No. 19; and that with the least, by wind-rose No. 21. 

The following diagram gives the average force of the wind (ог each 4? square, irrespective of direction. The 
vertical strip in which the force is greatest is that between Longitudes 84? and 88°, and the transverse strip that 
between Latitudes o? and 4.2 
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Gales.—The month of October is notorious for the severity of Ив cyclonic storms іп the Bay of Bengal, but | 
the year often passes without опе; and the frequency of gales, in proportion to the total number of observations, 
does not greatly exceed that of some other months. In the equatorial sea to the south of the Bay, winds exceeding | 
force 8 of the Beaufort scale.are very frequent, and in the Andamans Sea, between the Andamans and the Tenas- | 
serim coast, the weather is squally and stormy. Іп the Straits of Malacca the percentage of gales is less than in | 

September, but conditions continue unsettled and squally. : 
The following is a List of the gales recorded in the month of October :— 
1737 October 7th.—A violent earthquake and furious hurricane occurred at the mouth of the Ganges. 
1747 » ‘ond.—Hurricane in Madras Roads ; storm not felt at Pondicherry. 
з1зь— Violent Hurricane Madras coast ; rain fell continuously for several days. 
21st.—Severe gale at Madras ; all vessels in roads lost, | 
agth.—Severe gale atyMadras ; local, not felt at Pondicherry. 
20th.—Gale at Madra! 
26th—27th.—Gale at Madras. 
19th.—F urious hurricane at Qngole and Masulipatam. 


» 


1800 October 28th.—Hufricane at Coringa and Masulipatam. 

1818 23ed—24th —Cyclone at Madras ; centre passed over Town. 

1831 E 31st.— Cyclone at Balasore and Cuttack. 

1836 goth.—Cyclone at Madras ; centre passed over Town. 

1838 ` „ 19th.—Gale at Кей at the Hugli estuary. 

142 , and—sth.—Cyclone passed across north of Bay іп М. W. direction, striking coast near Cuttack. 

182 „ 2and.—Cyclone started from Andamans passing westward to Pondicherry, 

1845 12th—14th.—Cyclone generated over head of Bay ; travelled north-westward to False Point. 

1851 20th—23rd.—Cyclone formed over head of Bay; passed over False Point Light House. 

1854 6th.—Hurricane to south of Ceylon. 

1864 2nd—sth.—Tremendous cyclone travelled from N. W. of Andamans to Bengal. 

1864 25th.—Cyclone in north of Bay; passed over Vizagapatam. 

1867 , 27th.— Cyclone travelled from Nicobars to Bengal, passing over Port Canning. 

1869 7th—8th.—Storm travelled from М. E. of Bay to mouth of the Hugli, 

1872 24th—26th.—Cyclone in Andaman Sea; passed over Narcondam Island. M 

187@ 13th—16th.—Cyclone, of extraordinary violence originated latitude 16°, longitude 80°, passed north-westwa 
to mouth of the Hugli. 

1874 24th—26th.—Cyclone at Coconada. 

1876 , Sth.—Severe cyclone formed to W, of Andamans ; travelled W. М. W. to Vizagapatam. 

1876 , 2gth.—Severe cyclone formed near Andamans ; travelled М, to mouth of the Megna, ` 

1878 13th—16th,—Small storm generated on coast of М. Circarsg crossed Coast between Masulipatam and Vizaga- 
patam. 

1878 28th —315t.—Storm began in centre of Bay; travelled М. W. to Masulipatam, 

1879 10th—15th.—Slight storm formed off Arakan coast ; travelled W. N. W. to Balasore. 

1879 25th—27th.—Formed off Arakan coast ; crossed coast near Chittagong. 

1880 , Tath—isth.—Generated over centre of Bay ; travelled W, to Vizagapatam. 

1881 2nd—gth.—Deyeloped in centre of Вау; advanced М. W. to coast of Circars. 


Currents.—The currents of the Bay are not very dissimilar from those of September. Overthe head of the 
Bay and on the coast of Orissa and the northern Circars, the currents are more westerly than in the preceding month ; 
but on the Coromandel coast, they are steadily southerly, and on the east coast of Ceylon, strongly south-south- 
easterly, parallel tothe coast. On the south coast, there is a slight set to the westward, In the southern portion of the 
Chart, below latitude 7°, the observations show a pretty general easterly current, but over the Bay proper, with the 
exception of the long-shore current, noticed above, the currents are a good deal confused and, in the centre, бе. 
between Longitudes 85° and go? and Latitudes 7° and 14°, the observations show very little motion. Тһе main 
sets are then :—A westerly current in the №. E. of the Bay ; а southerly current along the Coromandel coast; а 
south-south-east current off the east of Céylon and а general easterly current over the seas in the south. 
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| ў * ј NOVEMBER, 
| Т “HE reversal of the RES gradient, which began in the month of September, is complete in the month of 1867; — November“ 12thi— Cyclone in north-east of the Bay. 
| November, when the seat of highest barometer із established in fhe орев of the Pay, and that of low 1 ^" 1 жан at Akyab. 

Sth.—Cyclone formed over céntre of 


| Е Ше oe іш the De gr iur of the Equator. This is due to a barometric rise of about 0'12 inch Hom d 3rd.— Severe cyclone, lat. 15° 30’, lo TA . үйе арии дел dus ea: Я | 
| е north of the ; of o'rto inch іп the Gulf of M. and of about 005 inch over the centre of the Bay, while 1824— > 1st.—Cyclone at Coconada apparently advanced from east. | 
. pressure has remained unaltered or fallen slightly in the south. The lowest mean barometer (29:866 inches) is 1874— » Toth—12th.— Cyclone коны about lat, 19°, long. 84°, travelled northward; broke up between Роогее and 
now ш, the сін of Malacca, and there is a difference.of o'r inch between that region and the north of the Вау, = ж VIS, Las до еВ OP поа санаш Аай; | 
| pis d е southern portion of the chart, pressure is very uniform. и в ALAN S Eu generated ка сезге ol Baj 536; датат; travelled i5 Masi == I 
4 inds.—In November, as in October, south-west and north-east are the prevailing winds, but a considerable E SRE n ота мерка пасая Tan west-nocth-west to Coromandel 
change has taken place in their relative prevalence. In October, the belt of their equal frequency traversed the ву“ проц com ВИ на ТАТАН A ae ЕН 7 
Вау Aen a үне таға ор Сей e the Arakan ev This ts now moved ИХ O: ST e ae ЊЕ Вау Ж mem узше Ни кезде AE RE 
on the. eastern side—and extends almost due east and west between Ceylon and the Straits of Malacca. ithin 188:1— , 10th—13t eve 1n son went rae а қ 
4 this belt, the winds are very variable; directions between по еј аир АНА south-south-east being rare. Further 183- „ 8th—15th.—Small cyclone formed in neighbourhood of Andamans, and passed northward to Akyab. 
south, that is between the jets and lat. 4°, west and south-west winds predominate ; less to the south of Ceylon Currents.—^ westerly current sets sometimes across the head of the Bay and is also experienced along the 


than further eastward, Over the Bay, to the north of the belt of variable winds, the winter or north-east monsoon rissa 4 i i To the south of lat. 16*, on this side of 
is well established. Іп Districts Nos. 9 and 13, to the west and south-west of the Andamans, winds from between НА Bay, ! ден es ybi dar pe та ати жайты 16 dà КАНЕ Throughout the season of the 
west and south-west are rather more frequent than elsewhere; and in the region illustrated by No. 12,the variability | north-cast monsoon, the current is southerly on this coast, but it E its maximum strength in November, when | 
approximates to that of 4^ or 5° further south. At the head of the Bay (Nos. 1 and 2), the winds are more northerly | it sometimes has a velocity of nearly 4 miles per hour. A strong southerly current also sets along the east coast | 
than in the more central Districts, | of Ceylon and continues past the Basses; but to the westward of these rocks the current changes its direction with | 
Calms.—Calms are less frequent than in October. They are most common in the southern Districts of the | the coast line and flows as a westerly current round the south of EET Some Дин цео Le = ык of 
Bay and again in the extfeme north, and least frequent where the north-east monsoon prevails and in the Equatoreal | Cey lon; between 84 Kang 86 Lg dant of а Қаға di ire Dies a dod а Р the deve oe half т die Ba - is 
Seas to the south. Тһе seat of their greatest frequency is in the neighbourhood of eylon, Summing up the data | Mendian, it 15 generally westerly. ТУДАН eee ааа и ПВО 4 


of all the wind-roses, thé following results are obtained. _ The figures for October are added for comparison :— general current is to west or north: ы 
ј м. NE. E. SE. 8. sw, w. NW. Calms, Кс, o - م‎ 





















































October . . . . 4 24 9 7 10 25 24 6 8 No, of Wiad. Сто i 
Е СКО ен М 28 d ^ A я P. É à rose. N | ne NE, | ENE. w. www, NW, | NNW. 
This comparison shows in an emphatic mannef the change in the aerial circulation of the Bay. The number of 
north-easterly winds Баз quadrupled, and north, east, and north-west winds have all undergone a striking increase 1 тво | 223 | 131 | 51 32 a ss ^ 
at the expense of those from south, south-west, and west. " #3 |` 24| 31! 37 » 
"m V Я * : f 166| о " 3 4'3 | 1r6 | 143 
Force.—As compared with October, there has been a slight increase in the general strength of the wind, А 28 2% 5 27 28| 22| 34| 32 | 
but the P is not great. The mean force of the' wind in the Districts south of the Bay, is now less than 30 3 43 | 136 309 | 146 19| 21| 27| 19 
and that of all the winds recorded to the northward of lat. 8° is 3'4; showing that the north-east current prepon- 34| 34| 37| 46 75| 45| 23| 48 
derates in average strength, as well, as in the extent of its prevalence. In the variable belt between lats. 47 and 8°, точ | 28-4 | 32-3 | точ os| 02| об! o4 
the mean force of all the winds із 2'7 only. On the average of the whole Bay, the wind with the highest mean force + 29 e 36| 39 20| 20| 14| 20 
їз east-north-east. : Р 
5 8'r | 18.5 160! 167 15| 2 42| 47 
The following diagram gives the average force of the wind for each 4? square, irrespective of direction. Тһе я 33| 32| 36| 4% 45-2 33| 35 
vertical strip іп which the force is greatest is that between longs. 84° and 88° and the transverse strip that 6 бо | 146 | 356| 78 r3| 32| 34| 25 
between lats. 12? and 16°:— 46| 48| 47| 33 35| 41| 41| 53 
A 7 56! 75| 199! 20°3 26| 1: ао! за 
Я * 39| 37| 36| 43 35| 55) 27| 33 
“ 88 92 96 100 М 
8 о | 38"7 22% | e | 97| oa 
е 3 44 198 3 38 .. m 27| 30 
32 50 | 9 21! 1198 269 | 2470 151 05 1*7 1% 31 
| аа | ,———— ا‎ 0 29| 36| 41! 39 47| 50| 22| 24 
Е Р 3 6 : 294 | 20° 30| o6, 33! 45 40 
f tos | 3 7 Б 10 (S RE Ese eot 28| zo| 13| 25 » 
|" » 3 її 157 | Во! 267 | гот 36| 11| об! од 138 
37 34 33 37| 39| 44| 34 24| 40) 20| 70|. * 
| M 8 | 134) 95) цо 48| 41| зо) 35| 64 
31 2'8 31 - D 35| 36! 44 32| 38| 23| 30 + 
x ios 8 13 2'r | 10:3 | 293 266 27| 13| кој оч 47 
| ч . 24) 29| 33| 33 29| 20 r3 ro 
aS 27 ae 14 21! 50| 25 223 T 17| 28| а" 8-6 
j^ pu 4 25| 33| 36| 37 18| 23| 17| rs 
1 28 24 . mg | 41 13| 53| 93| 34| „та 
| : o З | || 45| 32| 39| 25| > 
$ тоо 6 ы Bo! 94 52 103! 42! 25 28 64 
JP аа ОЬ SIR ои dec КАЛ, 5 1 uc z8| 32| 38 43| 33| 24| 79 
я ! 17 28 99 99 88 91| 55| 39| 49 өз 
Gales.—Storms, though less frequent than іп October, аге. Бу no means rare in the month of November. rg| 28| 24| ya 24| 22| 22| 26 
They are apparently restricted to tworegions in the Вау. Тһе first includes the Andaman Sea and extends north- 18 84| 48| 98| 79 по | 48| 46| 49 9-6 
ward along the Arakan Coast аз far аз Akyab ; the second is the Sea lying immediately off the Coromandel Coast, 30| 27| 28| 24 29| 19| 28|. 23 
апа extending from Vizagapatam as far south as Negapatam. Within these two regions, storms are not infrequent. 19 yx | 42| 43| 74 6:2 | 4 208 | 65 ж 
In the former the gales blow from north-east, changing through east to south-east, while in the latter they more 21| 28| 33| за 28| 23| 23| 26 
generally begin from north-west and veer through north to north-east or cast; occasionally, in the case of ve Аз 78| 23| 52| за. 44| 62| 56 vs 97 
severe storms, shifting as far as south-east and south.. In the Equatoreal Sea to the southward, gales occur, but ис 22| 25| 20| 33 41| 38| 33| 23 ; 
less frequently than in October. ; 2 66| z:| sof із то 58| 72| цо "T 
The following is a list of the recorded gales of the month of November :— 21 | 21| ај 23 4 39| 37| 3! | 
Gale in the north of the Ва е 22 о7| 39| o1| об Rab seh eal кај ба, 
-N ber 7? e in the € Bay. 4 ` 4o| 30| roj го ۹ 1 
kz em 12th—17th. — Cyclone across Bay Кою the Andamans to Coringa, “> * Bebe] Gub dx x 
1840— 7 .arst.—Gale to the north-east of the Andamans. : 1 23 E Еа фа ки 3 | 63 134 5 
4 1843— 92 '28th.— Cyclone travelled from lat. 6° and long. 9o? in а north-westerly direction, but did not reach . ї ar] 18| 1 3 37| 30!) 27 
; land. ak 
E е lone to the east of the Andamans. s me ee e —ÀÀ ب‎ M 
MN dl ind Сове passed from the south ofthe Bay westward to Ceylon, centre passing near -. اه‎ . 
Batticul ” 
50— 17th—19th.—Cyclone formed in һе Andaman Sea; east of Port Blair; travelled north-north-west. ; 4 و‎ 
е (5:24 Ж VE uh они of Вау; also felt at Madras. ў A 
18 " and.—Gale off $ `+ ы Мейоге. қ У 
а Sth.—Cyclone at =. > 
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: | "d ` fro ne northerly or westerly direction. peint the chart the prepongeratín windis northerly. Atthe head 
И и ЧЕ у and also on the Arakan Coast, ch ly north, with frequent variations to north-nortli-east and north-east ; 
| ` * Moverthe се centre and south of the Вау, nort 3 whilé' ip the neighbourhood of the Equator, the wind varies round 
| “the compass | from east through north ап чо South-west. An exception to the preponderating north-east | 
с Current in the Вау js fou und in "the.neWplibourhéod of the Nicobars, where southerly and south-easterly. winds | 








| аге пос Ynfrequent. At times, they reach the ‘force of a gale, At the head of the Bay, during Ши топи, light airs 

# We jh” Sand calms w ав тоо" Seas are frequent, but the southerly winds which form а noticeable feature іп January, аге 
Almost unknown ip December. ‚Оп the Cogomandel Coast, the wind is chiefly north-east, occasionally vatying to 

гр ай - north and east ; and on the east coast of Ceylon, from the same quarter, but more variable: $ 


* бат Calms fe less frequent than іп November. They are not infrequent at the head of the 1 , bût are 4 
боз common to the west of Sumatra. In, the centre of the Bay, where the monsoon prevails uninterru edly , the ae 


percentage оЁ calms is very small. Suthming up the data of all the wind-toses, the following results аге obtained. -5 
Thé figures for November are added. for comparisoh :— 
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= "These figures show à further increase in the number of north and north-east winds and a urpis d in those | ж "з 
from all other directions. ر‎ 1 а 


Force.—The mean force of the winds of the aste Bay is slightly higher than in November, South winds аге 
the weakest, north-north-east the strongest, but winds from directions from north-north-west through north to est 
differ but little in strength. On the average the wind isistrongest over the céntre of the Bay to the west and ^ ro. 
morth-west of the Andamans, and weakest at the head о the Bay and in the Straits of Malacca. ы: ‚> 

ж The following diagram gives the mean force of the wind for each 4? square, irrespective of direction. The % tr 
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ы Thefollowingris a list of the recorded stornis of the d of December — ® :! 
% 1803 December 4th. Nidlent hurricane between Trincomalee and Madras? т ч | 
T 1807 ” joth & 11th, Gale ак Madras.. Storm lócal, not felt tthe north of Pulicat nor at 75. КИ >; у уе К 
1830, and. А of the most violent description felt.at "eges d and Cuddalore; at Madras slight gale : 
27 “ 2 felt in evening. 
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у ж 1831 2 6th. Cyclone at Pondicherry and Cuddalore, lasting only йек hours, but еа destructive К 
* д 10th., Severe hurricane arte . 4 А QUE | 
е 1 » * ath. Hurricane a at x А ; убре 
i. у Toth—12th Storm, in h of the Вау; , 
1878 * , Т qth—gth,. Generhtedsin 45$ centre of the Bay, чут of ФУЕН Балада паба 


“ crossed coast nearWizagajatam, = 
1882, а Ath & sth. Storm with fer\elig і 
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